This work describes the isolation and quantification of rotenoids from crude organic extracts of different parts of Clitoria fairchildiana R. A. Howard (Leguminosae) by HPLC-DAD. The lipid composition and the Artemia salina cytotoxic activities of the isolates were also conducted. Clitoriacetal (1), 6deoxyclitoriacetal (2), stemonal and stemonone were isolated by chromatographic procedures and identified by usual spectroscopic and spectrometric techniques. Clitoriacetal and 6-deoxyclitoriacetal were not found in all parts of the plant, such as leaves and petals, but in the roots they occur in higher concentration. The activity against brine shrimp revealed that the root extract (LD 50 = 158 ppm) was the more active.
Species of Clitoria are used in folk medicine mainly for the treatment of skin diseases, lung infections and as an antiinflammatory. C. fairchildiana RA Howard (synonym C. racemosa Benth.) is a tree belonging to the Leguminosae family. The rotenoids present in its roots seem to be responsible for their antiinflammatory activities and they show cytotoxic and allelopathic activities [1] [2] [3] [4] . In Brazil, this species is known as "faveira" or "sombrero" and it is easily found in different regions for being an arboreal tree with attractive flowers. Therefore, for this reason, it is widely used in urban and rural afforestation [5] and it is exclusively distributed in tropical countries of America [6] .
Rotenoids are the metabolites most commonly found in Clitoria spp, especially those compounds without the E-ring, such as 9-demethylclitoriacetal and derivatives. This class is unusual and its biological properties have not been significantly explored [7] [8] [9] . Nevertheless, although the chemical composition of this plant has already been studied, the contents of the main rotenoids in different parts of the plant are not yet known. Furthermore, there is little information on the chemical composition of the lipid fraction.
This work describes the chromatographic profile of methanol extracts of different parts of Brazilian specimens of C. fairchildiana, the distribution of clitoriacetal (1) and 6-deoxyclitoriacetal (2) by HPLC-DAD, the lipid profile of the flowers, and the cytotoxicity of the extracts. The MeOH extract of the roots of C. fairchildianta was submitted to the usual chromatographic procedures that permitted the isolation of clitoriacetal (1), 6-deoxyclitoriacetal (2), stemonal (3) and stemonone (4) . The isolates were identified by spectroscopic analysis and comparison with literature data [1] . The isolated rotenoids were employed as standards in the determination of their occurrence in the different part of the plant; this is the first occurrence of stemonone in Clitoria, as previously it was only obtained from Stemodia [10] .
As clitoriacetal (1) and 6-deoxyclitoriacetal (2) are the compounds mainly responsible for the biological activities [3] , their levels in the MeOH extracts of roots, stems, leaves, flowers and seeds of different specimens of C. fairchildiana were determined employing HPLC-DAD. The compounds were identified by their retention times and by their UV profiles in comparison with pure standards. All MeOH extracts were obtained using accelerated solvent extraction (ASE) apparatus employing the same conditions. The results showed that clitoriacetal (1) and 6-deoxyclitoriacetal (2) are present mainly in roots of the species and they were not detected in leaves and flowers ( Table 1 ).
The n-hexane soluble fraction of the flowers obtained by hydromethanolic partition was submitted to a silylation procedure for further analysis by CG/MS. The silyl derivatives of the fatty acid and other non-esterified compounds were identified by the molecular ion and fragmentation pattern displayed in the MS of each peak eluted in the GC and by comparison with the retention time of common standards. These analyses demonstrated that besides some phytosteroids, fatty acids formed 73.5% of the extract. Hexadecanoic, octadecanoic, docosanoic and tetracosanoic acids were the main fatty acids detected (the total composition can be found in the Supplementary material).
The cytotoxicity of the MeOH crude extracts, tested using A. salina, indicated that only the seeds and roots (LD 50 = 315±4.7 and 158±2.0 μg.mL -1 , respectively) showed moderate activity [11] [12] . It is also evident that the most active extract was the roots, where the clitoriacetal rotenoids (LD 50 = 515.3±2.4 μg.mL -1 ) and 6-deoxyclitoriacetal (LD 50 = 260.5±2.2 μg.mL -1 ) cannot be considered as the compounds responsible for the extract activities.
In conclusion, this work describes a simple method for the determination of rotenoids in C. fairchildiana and also contributes to the Clitoria chemical composition, including the presence of stemonone in roots, and the lipid profile of the flowers. The roots and seeds are good sources of these rotenoids.
Experimental
Plant material and reference compounds: Different specimens of C. fairchildiana were collected in April 2012 at Salvador (BA), Brazil, in the surroundings of Ondina. The voucher # 70124 is deposited in "Herbário Alexandre Leal Costa" of Universidade Federal da Bahia. Clitoriacetal (1) and 6-deoxyclitoriacetal (2), employed as standards, were isolated from 250 g of roots. The roots were dried, ground, and macerated with MeOH, furnishing 8.7 g of MeOH extract. This was diluted in MeOH/H 2 O and submitted to solvent partition employing CHCl 3 . The CHCl 3 phase was submitted to CC over silica gel 60 employing mixtures of CHCl 3 :MeOH as eluent. The CC fractions were analyzed by TLC and the pure rotenoids clitoriacetal (1, 518 mg) and 6-deoxyclitoriacetal (2, 121 mg) were isolated. In addition, as minor compounds, stemonal (12 mg) and stemonone (3 mg) were isolated. The extracts employed in the quantification studies were obtained by ASE (DIONEX mod. 100) with a stainless steel extraction cell (capacity of 34 mL) and glass collection bottles (250 mL) employing MeOH, an extraction time of 10 min at 75C, varying pressure cycles until 1300 PSI, and 3 g of dried plant material.
Quantification: Quantification of clitoriacetal (1) and 6-deoxyclitoriacetal (2) in the extracts by HPLC/DAD was obtained using approximately 0.12 g of plant extract. The calibration curves of the standards were obtained with a stock solution of 80 mg.L -1 in methanol and diluted to 5 concentrations (64, 48, 32, 16 and 8 mg.L -1 ). The best HPLC solvent system was obtained employing a mobile phase in gradient (30-85% of MeOH/acetic acid 0.1% during 10 min), a 5 µL injection, and a 0.8 mL.min -1 flow rate. A DIONEX Acclaim ® RSLC 120 C 18 , 5µm, 120Å, 2.1 X 100 mm column was used.
The rotenoids were identified by external and internal comparison of the retention time with standards and the UV spectra obtained (λ máx. = 295 nm). Clitoriacetal (1) showed a t R of 4.9 min. and 6-deoxyclitoriacetal (2) 6.6 min ( Table 2 ). 
Determination of lipids profile:
The n-hexane extract of the flowers of C. fairchildiana was analyzed by GC/MS. The extract was first subjected to derivatization by silylation. To a vial was added 60 μL of pyridine and 100 μL of N,O-bis(trimethylsilyl)trifluoroacetamide containing 1% of trimethylchlorosilane in the extracts (3 mg). The mixture was heated to 70C (30 min) and 1 μL of mixture was injected into the GC/MS. The temperature of the GC injector was set at 290°C. The initial temperature was 80°C for 5 min, then increased to 285°C at a rate of 4°C min -1 , and remaining at 285°C for 40 min. The MS detector operated with an EI of 70 eV and the identification of the compounds was accomplished through comparison of the mass spectra of the samples with those present in the equipment database (WILEY229), the pattern of fragmentation, and FAME (Sigma-Aldrich) standards.
Supplementary data: Spectral data, chromatograms and lipid composition are available.
